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General a n d  P h y s i c a l  Chemis try .  

Measurement of Light Intensity by the Expansion of 
Chlorine. By A. RICHARDSOX (Phil. Mag. [ 5 ] ,  32, 277--284).-The 
author has confirmed Budde's observation (PhiZ. Mag., 1871) that 
when chlorine is exposed to sunlight an expansion of the gas occurs, 
which is independent of direct heating effects due to the light ; and 
that the volume to which the gas first expands is maintained during 
exposure, provided that the intensity of the light remains constant, 
contraction to the original volume taking place when the gas is 
shaded. 

In  order to compare the expansion obtained in this way with the 
light intensity, as determined by means of a Bunsen and Roscoe's 
pendulum actinometer, a differential apparatus was constructed, con- 
sisting of two tubes of 55 C.C. capacity and 10 cm. in length, which 
were connected with a graduated horizontal gauge, provided with a 
small bulb at  each end. The gauge and bulbs contained strong 
sulphuric acid, a, short column of air serving as index. The tubes to 
be exposed were suspended in a box, which could be placed at  any 
required angle to face the sun, and when filled with dry air were 
found to bo equally heated. One tube was then filled with dry 
chlorine, and the acid, up to the index, was saturated with this gas. 
The bulbs containing the acid were in all cases protected from the light. 
When the maximum expansion of the chlorine was reached at any 
one time, as shown by the index remaining stationary, the light 
intensity was measured. A comparison of the numbers thus obtained 
showed that the change in volume of the chlorine is very nearly pro- 
portional to  the actinic intensity of the light, as given by the actino- 
meter. 

Experiments were also made with mixture: of chlorine and air. 
The effect of dilution with air is a t  first very marked, diminishing 
after a time, but finally increasing when only a small proportion of 
chlorine remains. It was found that the expansion of chlorine by 
light is unaffected by change of temperatwe within a range of from 
14" to  138". 

The author finally constructed an automatic registering apparatus 
for measuring light intensity. This was done by suspending a differ- 
ential apparatus on the beam of a balance in such a manner that the 
flow of acid from one arm to the other produced a movement of the 
beam, which was communicated by means of a lever to a pen, and was 
recorded on a rotating drum. This instrument will record continu- 
ously the actinic intensity of the light undei. all conditions of weather 
throughout the year. J. W. 

The Application of Ketteler's Formulae to Optical Chemistry. 
By R. Nasixr (Rend. Acad. Lint., 6, ii, 324-331).-!I!he author com- 
pares Ketteler's formula, N = (12' - l ) ( v  - /3) (Abstr., 1889, 3%), 
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with those of Lorenz and Lorentz, Gladstone and Landolt, and points 
out that the constants p and M vary much in valne under different 
conditions of temperature and pressure. Thus, for a-bromonaphthal- 
ene, the value of p between 16.5" and 28.1" is 0.03226, between 28.1" 
and 77.6" 0.15966, and the mean value betwecn 16.5' and 77.6" is 
0.13620, the numbers being for infinite wave-lengt'h. A small change 
in the index of refraction makes an enormous difference in the values 
of p and M, and as the index of a substance varies somewhat with 
different samples, each as pure as possible, the values calculated for 
/3 and Ill are very discordant, and hence of little value in optical: 
chemistry. Ketteler's formulae, although of great theoretical interest 
from a purely physical point of view, cannot be advantageously 
applied t o  optical chemistry, simply because the experimental data 
are not sufficiently exact. 

Rotatory Power of Silk. By 1;. VI(;NOX (Compt. rend., 113, 
802-804).-Silk may be expected to act on polarised light, as it 
readily yields leucine and tyrosine on hydrolysis. Attempts to find a 
suitable solvent for  the material a5 a whole proving unsuccessful, the 
two chief constituents were examined separately. 

The colouring matter of the silk of Bombyx nzori having been 
extracted by repeated treatment with hot alcohol acidified with 
hydrochloric acid, the skein is plunged into cold 3 per cent. aqueous 
soda solution, which dissolves the enveloping material, but leaves the 
matrix or fibrolin untouched. The rotatory power of a yellowish, 
limpid solution thus obtained was [alj = -39.2". 

To preparc the fibro'in for examination, the silk is boiled twice 
wikh 10 per cent. soap solution, the soap being washed away with water 
after each boiling ; it is then washed with acidified water (0.1 per 
cent. of hydrochloric acid), and finally with alcohol. The white sub- 
stance thus obtained is dried and dissolved in moderately strong 
hydrochloric acid. A clear, dilute solution prepared in this way 
showed a rotatory power of [a]j  = --OD, which was not materially 
altered by further dilution, or by the addition of excess of ammonia. 

The rotatory powers of the two chief constituents of silii are, therc- 
fore, practically identical, and are of the same sign as those of the 
prot eids. JN. W. 

W. J. P. 

Changes of Voltaic Energy of Alloys during Fusion. By 
G. GORE (Phil. Xag.  [ 5 ] ,  32, 27--31).-Regnauld (Chem. News, 38, 
53) observed that liquid gallium is electropositive t o  solid gallium in 
a neutral solution of gallium sulphate. The author hao made corrc- 
sponding observations with various alloys. A glass dish and a 
tobacco pipe with a wide bowl were partially filled with a conducting 
liquid (solution of hydrogen chloride o r  sodium chloride), and con- 
nected by means of a siphon. A rod of the solid alloy was placed in 
the cup, and a second portion was melted in the bowl of the pipe. 
Connection was made through a galvanometer by means of iron wires, 
The alloy in the bowl was alternately heated and cooled, the galvano- 
meter being observed in order to ascertain if there was any deflection 
of unusual inagoitude when the temperature passed the melting point 
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c ~ f  the alloy. As most of the alloys employed did not melt sharply, 
no very sudden deflection was noted, but in the case of an amalgam 
of 1 part of cadmium aud 4 parts of mercury in a solution of sodium 
chloride, there was a sudden reversal of the current when the 
amalgam completely liquefied, the liquid being electronegative i o  the 

Electromotive Forces of Metallic Salts. By C. L. SPEYERS 
(Arnar. Ohem. J., 13, $72--486).-1n continuation of previous work 
(Abstr., 1890, 843), the dserence of pot entia: between mercury and 
copper, iron, and tin has been measured in various electrolytes in 
ten different states of concentration, varying from molecular propor- 
tion (gram-litre) to molecular proportion, each solution having 
one-half the concentration of the preceding. The metals were used 
in the state of amalgam wherever practicable. In  the case of copper, 
the electrolytes were hydrochloric, nitric, acetic, and sulphuric acids, 
alone and in pairs ; the copper salts of these acids, with the exception 
of the chloride, which attacked the mercury; pairs of these salts, 
iiamely, nitrate with acetate and sulphate, and acetate with sulphate ; 
mixtures of the salts with acids, namely, the nitrate, acetate, and 
sulphate with nitric, acetic, and sulphuric acids ; and, finally, the zinc 
selts of the same acids. In  the case of iron, the same series of 
electrolytes was used, with the addition of the metallic chlorides, 
ferrous and ferric salts being substituted for  copper salts. In  the case 
of tin, the electrolytes used were the above acids, alone or in pairs ; the 
chlorides, alone, or mixed with acids ; the above-mentioned zinc salts, 
and the corresponding ferric salts. 

The general conclusions which tho author deduces from the 
numerous data thus obtained are : That the electromotive force in- 
creases, as a rule, with dilution ; that in solutions containing hydro- 
chloric acid it is lower than in those containing the other acids, and 
is not materially affected by the admixture of those acids or of metallic 
salts ; that in solutions containing different pairs of metallic and acid 
radicles it is only slightly greater than in the solutions of the pair 
yielding the lower value; and that it is lessened by substituting 
copper, stannous tin, or, in the case of chlorides, ferrous iron for 
hydrogen, but is practically unaffected by the substitution of stannic 
tin. 

The increase of electromotive force with dilution may be explained 
by means of the dissociation hypothesis, if the assumption is made 
that the mean free path of the ions is increased by dilution, so that 
the ions have less influence on one another, and give up, therefore, 
more electricity t o  their respective electrodes. 

A theory of chemical affinity, which is proposed, is based on the non- 
conductivity of the non-metals. The atoms of these are supposed to 
contain it constant amount of negative electricity, neglecting artificial 
surface charges, whilst the metallic atoms contain positive, o r  both 
positive and negative, electricity, the total quantity, however, being 
constant. When an atom of a non-metal comes in contact with a 
metal, its charge attracts the positive charge of the latter, and, as i t  
cannot unite with it, a portion of the metal is detached, and a corn- 

solid a t  this point. J. W. 

t 2  
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pound formed, the stability of which depends on the completeness of 
the internal insulation of the negative ion and the magnitude of the 
positive charge of the positive ion. This explains the weakness of 
the combinations of metals with metals, and non-metals with non- 
metals, and the strength of those of metals with non-metals. 

The lowering effect produced on the electromotive force by stannous 
tin, and to a less general extent by ferrous iron, may be explained in 
accordance with the above hypothesis, by supposing that the negative 
electricity in the non-cond ucting ion is inextricably entangled with 
the matter. The initial action of the ion on the metal is to dislodge 
and combine with a portion of the latter containing unit positive 
charge, and a molecule of an ous compound is formed ; this, however, 
meets with more negative ions, and gives up part of its positive charge 
t o  one of them, so that 2 moleculels of the ic compound are formed. 
Siuce the negative electrode is charged with negative electricity by 
the negative ions, and partially discharged by the positive ions, it 
follows that when the ic compound is present, the charge removed is 
less, and the potential of the electrode numerically greater than when 
the 0 2 ~ s  compound is present. 

Influence of Boric Acid on the Electrical Conductivity of 
Aqueous Solutions of Organic Acids. By G .  MAGRABIKI (Gazzetta, 
21, ii, 215--228).-1t has been previously shown (Guzsetta, 20) 
that the electrical conductivity of solutions of tartaric acid is sensibly 
increased by the addition of boric acid and is t o  some extent de- 
pendent on the dilution and the quantity of boric acid used; this 
behavionr was explained by assuming the formation of a combina- 
tion of the two compounds which has electrolytic properties and is 
partially dissociated by water. In  the present paper, the results of a 
series of experiments on the influence of boric acid on the electrical 
conductivity of aqueous solutions of acetic, benzoic, butyric, succinic, 
crotonic, salicylic, lactic, glyceric, gallic, amygdalic, and glycollic 
acids are described. There is a marked difference between the be- 
hariour of hydroxy- and other acids, the conductivity of solut,ions of 
the former being materially increased by the addition of boric acid 
even in very dilute solutions ; this increment rises with the quantity 
of boric acid added, but falls on dilution ; it varies considerably with 
the nature of the acid under observation. Solutions of hydroxyiso- 
butyric, pyrocntechuic, malic, and citric acids similarly show an in- 
crease of conductivity on the addition of boric acid, whilst pyruvic, 
dehydracetic, formic, oxah ,  valeric, monochloracetic, levulinic, 
camphoric, and aspartic acids, which do not contain the hydroxyl 
group in their acid radicles, exhibit no such increase. This beliaviour 
may possibly be of use in deciding as to the presence of an hydroxyl 
group in organic acids. 

The electrical conductivity of aqueous solutions of resorcinol, 
quinol, phenol, ortho- meha- and para-cresol, guaiacol, and phloro- 
q1ucinol is only very slightly increased by the addition of boric 
acid; on the other hand, that of solutions of catechol, and more 
especially of pyrogallol, is considerably increased. The author be- 
lieves this t o  be due t o  the presence and position of the hydroxyl 

JN. W. 
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group in  these compounds, and proposes to investigate the behaviour 
of polyhydric phenols containing two hjdroxyl groups in  ortho- 
position i n  this respect. S. B. A. A. 

Some Points on Electrolysis. By J. SWIA-BCRNE (Phil. J h g .  [ S ] .  
32, l-g).-The author considers a one-fluid reversible cell, with its 
external circuit closed through a resistance so high that, in corn- 
pr i son ,  the internal refiistance is negligibIe. A coulomb passing 
through the cell has work done on it numerically equal to the elec- 
tromotive force E. A t  the electrodes p and n there is chemical action, 
c ,  and local heating, h, so that as there is assumed to be no work done 
in  overcoming the resistance of the electrolyte, E = Epc + En, + I+,, 
+ E,J~. The seat of E.M.F. is here supposed to be in  the cell and 
not a t  the metallic junction outside. 

Jf the chemical work is assumed to be independent of the tem- 
perature of the cell, _ _  it can be shown from the above equation that 

CEE 
E = E,,, -+ E,, + e de, when 0 is the temperature (Helmholtz’s 
equation). The author further shows how the Peltier effect a t  each 
eontact in the cell can be obtained sepa~ately. When there is any 
secondary or  “ non-adjuvant ” action, the cell is not reversible. The 
formation of lead sulphate on both plates of a secondary battery is 
considered by the author to be a primary reaction (that is, there is 
110 intermediate formation of lead monoxide) and the cause of the 
:Lctirity of the cell. 

His views of nascent action are as foIlows :-Sodium amalgam in 
dilute acid gives off hydrogen, and will ’reduce a ferric salt to the 
ferrous stage. This reduction he does not attribute to the action of 
“ nascent ” hydrogen. A better explanation would be that the 
metal can dissolve if it e i t h e ~  reduces the ferric salt or evolves 
hydrogen. “ Evolution of hydrogen and reduction of the salt are thus 
alternate, not consecutive, results. Similarly, in an engine, the steam 
either works the engine 01’ comes out at the safety-valve; it does 
not begin to lift the safety-valve, and then change its mind and work 
the engine in  a iiascent state.” J. W. 

Relation of E.M.F. to Latent Heat, Specific Gravity, &c., of 
Electrolytes. By G. GORE (Phil .  Mug. [S], 32, 157--168).-1n 
order to ascertain whether, in cases where t’he mixture or dilution of 
electrolytes is attended by a heat-effect, a change in the power of 
exciting electromotive force occurs, the author took various pairs of 
solutions (or one solution and pure water) a t  the same temperature, 
measnred the E.M.F. of a, cadmium-platinum couple in each liquid 
separately, then mixed the liquids, observed the 1,emperat ure of the 
mixture, and, a8fter allowing the liquid t o  acquire the former tem- 
pel-atnre, measured the EMF.  of the couple in it. This E.M.F. he 
then compared with the mean valae of the E.M. Ir’. in the liquid before 
mixture. The results are contained in the following table. The 
solutions of the chlorides of sodium and potassium were nieasured w i t h  
a zinc-platinum couple :- 
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Mixture. Chniige of temperature 
in degi-ees centigrade. 

Change iii 
E.M.F. 

.......... ! NkSO, solution + dil. H2S0, 
CH,-COOH + water. ................ 
Tartaric acid solution + miter ........ I 
NH,NO, 7 -  . . . . . . . . . .  j 
NaNO, I .  . . . . . . . . . .  , 
S r W "  Y . . . . . . . . . .  
NaCl . . . . . . . . . .  

I Na2S04 
(NH4),S0, ., . . . . . . . . . .  
Na2C0, I . . . . . . . . . .  I 
KNO:S . . . . . . . . . .  ! 
NHdCl 1 CH,*COONa ,. .. ........' 
KCl 1 . . . . . . . . . .  1 M g W  

NaOH . . . . . . . . . .  t 
HCl 9 ,  . . . . . . . . . .  ~ .. . . . . . . . . I  

I 
Et .4 

I NH, 

J w  

3 ,  . . . . . . . . . .  

,. 
>, . . . . . . . . . .  
9 ,  . . . . . . . . . .  
,, 

3 

I ,  . . . . . . . . . .  
Y l  . . . . . . . . . .  

- 0.66 
- 0.9 
- 0.16 
- 4'44 
- 1-42 - 1.08 

? 
- 0.14 
- 0.14 
- 0.28 
- 0.54 
- 0.19  
+ 0.14 
+ 0.22 
+ 0-04 
+ 7-14  
+ 2-38 
+ 11 -00 
+ 0'02 
+ 0.10 

+ Os0$O1 
+ 0*0'130 
+ 0 '1923 
+ 0 '04.00 
+ 0 '1228 
+ 0 '0'141 
+ 0 '0668 
+ 0 -0359 
+ 0 -0402 
-0 '0445 
+0.0'715 
+ 0 *0345 
+ 0 -0360 
+ 0 '0787 
+ 0 '1219 
+ 0 -0298 
t. 0 '2872 
+ 0,2375 
+ 0 -0150 
+ 0 '0040 

Special experiments weye also made on the contractiou of salt 
solutions and water. The author concludes that " in cases of mere 
physical mixture, the changes of mean specific gravity and of mean 
electromotive force of electrolytes are probably related t o  each other 
as concomitant effects of the same cause, change of molecular motion." 

J. W. 

Specific Inductive Capacity and Latent Heat of Vaporisa- 
tion. By E. OBACEI (Phil. Nag. [ 5 ] ,  32, 113-127).-From a con- 
sideration of the specific inductive capacities published by Tereschin 
(Ann. Phys. Chem. [2], 36, 792) and the heats of vaporisation ob- 
served by Schiff ( A n d e n ,  234, 3:38), the author finds a relation 
between these two magnitudes for  members of vmious homologous 
series. In any one series, the quotient of the latent heat of vaporisa- 
tion, X, by the specific inductive capacity, I(, is practically constant. 
Thus, for the ethered salts of acetic acid the following values of AiK 
are obtained :- 

Nethyl. 35thjI. l'ropjl. Isobutylyl. Amyl. 

12.0 12.8 12.3 1'2.1 12.8 K 

The mean value of the ratios for the  corresponding formates is 9-83, 
Monatomic alcohols give a mean 

The relation thus obtained in hornologous series may be combined 

and that of the benzoates, 10.33. 
ratio of 7-56, and eOhy1 salts of the acetic series, 12.42. 

with othei- similar relations. T 
c3i  For  example, Trouton gives X = 
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2350 
240 
a45 
S50 
255 

where T is the boiling point in the absolute scale, 31 the molecular 
weight, and C a constant. It' we make X = riK and introduce this 

value in the equation, then rlK = CA,., or KhI = C'T; that is, in  
any  series the boiling points ilz the absolute scale are proportioiial to 
the molecular inductive capacities. Similarly, by  making use of De 
Heen's results, it follows that the coefficient of expansion at 0" is 
inversely propoytional to the molecular inductive capacity. 

The ratio X/K for  ethyl oxide is 20.8 ; for  carbon tetrachloride, 21.0 ; 
f o r  carbon bisulpliide, 33.0 ; and for oil of turpentine, 31.1. 

T 

J. W. 

10 248 260" 
10 -243 265 
10 239 270 
10 -233 275 
10 -229 280 

Chmge of the Empirical and Theoretical Isotherrnals of 
Mixtures of two Substances with the Temperature. By A. 
B L ~ ~ M C K E  (Zei t .  physikal. Chem., 8, 554-565).--Y1he method which 
the author has employed in a former papel- (Abstr., 1891, 375) for 
tracing the connection between the empirical and theoretical iso- 
thermals of mixtures is still furthey extended, the effect of changc: of 
temperature on the relation between the isothermah of mixtures of 
two substances being here considered. H. C. 

Thermal Expansion of Liquid Bismuth. By C. CATTANEO 
(Rend.  Acad. Linc., 7,  i i ,  88--93).--Viiicentini ( A t t i  3. Ac.  T o r i n o ,  
22, 1886) stated that liquid bismuth has a maximum density a t  its 
point of solidification. This was contested by Liideking (Abstr., 1888, 
790), who found the temperature of maxiniuni density to be a, few 
degrees above the melting point. The author confirms Vincentini's 
statement by observing the expansion of an amalgam of bismuth 
pi-epaiwl by dissolving the metal in an  equal weight of mercury. The 
experiments were conducted in dilatometers holding about 220 grams 
of the amalgam, those used by previous experimenters being much 
smaller. The saturation temperature of the amalgam was 162.7", 
and the density was measured between 236" and 279". On examining 
+,he curve obtained b ~ -  plotting densities against temperatures, no 
breaks could be detected, the curye being practically a straight line. 
The author therefore concludes that liquid bismuth has a maximum 
density a t  its solidifying point. The density of liquid bismuth at 
various temperatures is given below :- 

ncnsity of 
liquid Ri. 

--I---I-- 

Dcnsity of 
liquid Bi. 

-I--- 
10 - 224 
10 -219 
10 -214 
10 -809 
10 - 905 

W. J. P. 
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Calculation of the Boiling Points of Normal Isomeric 
Ethereal Salts of the Fatty Series. By G. HIXKICHS (COW@ rend., 
113, 798--800).-The boiling points of the normal fatty ethereal 
salts having the general formula C,H21,+,*C,H?,-,0, are plotted out in 
curves, the ordinates of which are proportional to khe logarithms of 
the maximum momeiits of inertia of the molecules (Conapt. Tend., 76, 
1592; 112, 1128), and the abscism proportional to p ,  that is, to 
the length of the alkyl chains. Four different curves are thus 
obtained, corresponding to the four values 6, 7, 8, 9 of p + q, and the 
actual boiling points fall very fairly on them (compare Abstr., 1891, 
1406, 1408, 1441 ; this vol., p. 2). JN. W. 

Calorimetry. By P. MAHLEIZ (Compt. re?ul., 113, 174-776 j .-The 
author has devised a cheap, efficient, and durable modification of Ber- 
thelot's calorimetric bomb, suitable for  use in industrial m d  ordinary 
laboratories. The chief alteration is in the combustion chamber, 
which, instead of consisting of platinum, is made of mild steel, 
forged and turned to a suitable shape, asd enamelled inside. The 
mouthpiece is closed by a screw stopper packed with a lend washer. 
The substance under examination is supported and ignited by appa- 
ratus attached to the stopper, and the oxygen for the combustion is 
supplied a t  a pressure of 25 atmospheres froin an ordinary pressure 
cj-linder through a stopcock screwed into the stopper. The calori- 
meter and agitator are constructed on the original model, with slight, 
modifications to reduce the cost. Trial determinations of the heat of 
combustion of naphthalene gave good results. The npparatiis is 
adapted f o r  the study of fui=nace and other gases. 

Thermal Constants of Active Malic Acid and Potassium 
and Sodium Malates. By G. MASSOL ( C m p t .  qsend., 113,800-801). 
-The heat of solution of anhydrous nialic acid is -3.31 C'al., whilst 
that of the monopotassium and dipotassinm salts is -5.78 Cal. and 
+ 1.55 Cal., and that of the corresponding sodium salts -1.66 Cal. 
and + 1.78 Cal. respectively. 

The heat oE neutralisation of the acid and of the hydrogen alkali 
salts is + W 2 3  Cal. and +12.85 Cnl. with potash, +24.86 Cal. and 
+ 12.46 Cal. with soda. 

The heat of formation of the solid salts from the solid acid and 
base, as calculated from the above data, allowing f o r  the formation of 
solid water, is +29.74 Cal. and +49.15 Cal. for the moiiopotassium 
and dipotassium salts, and +32.02 Cal. and +42-12 Cal. for the cor- 
responding sodium salts. 

Dipotassium and disodium malates, prepared by neutralising the 
anhydrous acid with alcoholic alkali, and heating the dried products 
at  120" in  a current of hydrogen, may be ci-jstallised, contrary to the 
assertion of Kammerer ( J .  p?*akt. Chern., 88, 381), by dissolving in  
water, evaporating to a syrup, powdering the surface with a little of 
the anhydrous salt, and keeping over sulphuric acid for some months. 
Dipotassium malate crystalliscs in small needles, which are scattered 
through a firm,.pastg mass. Disodiunz snaEate forms long, prismatic 
needles containing 4 mol. H20. Mo~aopotassiim and .tnonosodiitiiz. 

JN. W. 
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indates  crystclllise readily with 1 mol. H,O, which is slowly lost a t  
120". JK. W. 

Heat of Formation of Hydrazine and Hydrazoic Acid. By 
BERTHELOT and MATIGNOX ( Compt. rend., 113, 672-679) .-Hydrazine 
snlphate, N2H4,H2S04, prepared by Curtius, was employed. Heat of 
dissolution a t  10.8" = -8.7 Cal. The heat of neutralisation was 
determined (1) by exact precipitation with barium hydroxide, and (2) 
by direct addition of dilute hydrochloric acid to the solution of the 
free base left after separation of the barium sulphate. 

H,S04 diss. + N,H4 diss. = N2H4,H2S04 

H,SO4 sol. + N2H4 diss. = N2H4,H2S04 
diss.. .............................. develops +11-1 CRI. 

............................... cryst 7 7  f36.0 ,, 
ZHCl dil. + N2H4 diss. = N,HA,2HC1. diss. , Y  +10-4 ,, 

Hj-drazine is a feeble base, like ferric oxide, and its heat of neutrali- 
sation is less than tha t  of ammonia (+ 12-4 Cal. per equiv.) or even 
hydroxylarnine (+ 9.3 Cal.). 

The heat of combustion was determined in the  calorimetric bomb, 
the salt being mixed with a known weight of camphor. 

K,H,,HZSO, cryst. + 0, + Aq = HZSO, 
dil. + N, + 2H20 ................. develops +127.7 Cal. 

and consequentlj-- 
S (octah.) + 0, + H6 + N, = N,H4,H,S04 ............................. cryst.. 9 9  +220*3 ,, 
PI', + H4 + Aq = N2H4 diss.. 9 ,  - 9.5 ,, .......... 

The formation of hydrazine is endothermic ; its conversion into am- 
monia by loss of hydrogen and nitrogen is exothermic, and so likewise 
is its direct conversion into ammonia by combination with hydrogen. 

NZH4 dil. = NH, dil. + N + H..  .. develops +25.75 Cal. 
3NzHA dil. = 4NH3 dil. + N, ...... ,, + 3 2 * 7 5 x 3  ,, 
N2H4 dil. + H, = 2NH, dil.. ....... 7 ,  +51.5 7 ,  

It is clear that  the direct conversion of ammonia into hydrazine is 
not possible without the  intervention of oxidising actions ; but, on 
the otber hand, the compound may be obtained by the  carefully 
regulated oxidation of hydrogen compounds of nitrogen and the  
amides and nitrates derived from them, or  by the reductioii of oxygen 
compounds of nitrogen and nitro- or azo-derivatives. 

It is noteworthy that the  endothermic character of the nitrogen 
hydrides diminishes as the saturation with hydrogen becomes more 
complete, and this has already proved to be the case with t h e  
oxy-acids of nitrogen and the hydrides of carbon, thus :  HNO dil. 
-28.7 Cal., HNO, dil. -42 Cal., HNO, dil. +14*3 Cal., and C2H2 
-60.4 Cal., C2H4 -14.8 Cal.. C,H, +25-2 Cal. 

Hydrazoic Acid.-The experiments were made with the ammonium 
salt supplied by Cui-tius. Heat of dissolution (N,H,NH,) at 11" = 
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-7.08 Cal. Heat of neutralisation by baryta +10.0 Cal., by am- 
monia +8.2 Cal. Hydrazoic acid is therefore comparable to amido- 
benzoic acid in the energy of its acid function. Heat of combustion 
(in the calorimetric bomb, both with and without camphor) a t  const. 
vol. = +163-8 Cal. ; a t  const. press. +163-3 C d .  

N4 + IT, = N3H,NH3 ciyst..  . . . . . . . develops -25.3 Cal. 
N, + €II = N3H,NH3 diss. . . . . . . . . 3 ,  -32.3 -, 
N3 + H + Aq = N3H diss. . . . . . . . 7, -61.6 ,, 

Hydrazoic acid is the most enilotherinic of the nitrogen hydricles. 
It is most, probably ammonia in which two atoms of hydrogen havc 
been displaced by a ciolecule of nitrogen, NH:N2, the substitution of 
the electronegative nitrogen f o r  the hydrogen conferring upon the 
compound its acidic pyoperties. C. H. B. 

By C. M. VAN 
I)EvENTEit  and L. T. &CICIIER ( Z e d .  physikaz. Chewz., 8, 536-542 ; 
compare Abstr., 1890, 553).-Continuing their investigations on the 
heats of formation of metallic salts in  alcoholic solution, the authors 
have measnred the heats of neutralisation of sodium and potassiuni 
ethoxides by  a number of acids in the presence of an excess of alcohol. 
The salts formed, with the heat evolved in each case, are given in tlie 
following table :- 

Sodium acetate. . . . 7.3 Cal. I Sodium chloride . . 11.2 Cal. 
Potassium acetate . 7.2 ,, I Sodium bromide. - .  18.4 .. 
Potassium biacetate 7.8 ,, i Sodium iodide . . . . . 11.2 :, 
Sodium benzoate.. (j.44 ,, 1 
The authors propose to continue theii. investigations with other 

Formation of Salts in Alcoholic Solution. 

acids and bases. H. C. 

Critical Temperatures of Mixed Liquids. By G. C. SCHNlJrr 
{ AnnaEeiz, 266, 266--2'92).-The author has determined the critical 
temperatures of a number of mixtures of two liquids in  order to test 

the validity of Pawlewski's foi.mula 9i17 = -- 

pare Ber., 15, 460 and 2460). 
In the  place of tlie &=bath dcscribed by Galitzine (dim. Phys. C'!r.eru. 

[2], 41,6231, the author employed :L beaker, 250 mm. in height and about 
60 mm. in diameter, which was half filled with paraffin; the liquid 
was contained in a small scaled tnbe which was attached to  a thermo- 
meter placed in R paraffin-bath ; the temperature a t  which the liquid 
completely disappeared and thc tempemture at the moment of the 
reappearance of the meniscus were both noted. Very good results 
a re  obtained with this apparatus, but it can only be employed for 
temperatures below 260", as t h o  paraffin darkens very rapidly when 
heated more strongly. 
The experimental values obtained in this way were in some cases 

rather greater, in others rather less, than those calculated by 
Pawlewski's formula, tahe maximum difference being 3.9" ; as, in tllc 

?I3 + (100 - 49' (colll- 
100 
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Case of any particular mixture, tlie differences were, aR a rule, either 
all positive or  all negative, i t  would seem tha t  Pawlewski's formula is 
not quite accurate ; it is possible, however, that  the deviations from 
the  calculated values are due to a slight decomposition of one or both 
liquids. 

The observed and the calculated critical temperatures of the mix- 
tures are given in tables. 

Vapour Pressure of Aqueous Solutions of Cobalt Chloride. 
By G. CHARPY (Compt. vend., 113, 794-795).-The cnrve showing 
the variation of the vapour pressure of 32 per cent. aqueous cobalt 
chloride with the temperature comprises t w o  approximately rectilinear 
portioils, one ranging from 2W t o  40", and corresponding with the red 
mlution, the other ranging above 75" nud corresponding with the blue 
solution. The intermediate portion is curved. These fncts point to  
the existence of two stable modifications of the salt, perhaps hydrates 
or  other molecular aggregates. The c u i w  is similar to  that obtained 
by Jhard from a consideration of the so1ubilit)y of the  chloride, but 
the  intermediate limiting temperatures am not, t h e  same, those 
observed by Ward being. :?5" and SO"; this, however, is probably 
accounted for by the fact that  lie dealt throughout with saturated 
solutions. Jx. W. 

Pressure and Specific Volume of Saturated Vapours. By C. 
Dw, LUXGO (Herid. h a d .  Linc., 7 ,  i, 141--145).-The equation 
log p = k - - - b log T, where p is the pressure, T the absolute 

temperature, and a,  z1, and 7; are constants, is derived by Bertram1 
(Thermodpanzique, 1887, 93) from Boy lc '~  law and equations given 
by Clapeyron, Clausius, and Regiiault. From the same sources the  

a' author derives the equation log B = li' + + b' log T, where s is  thc  

Apecific volume of the saturated vapour. The specific voliime~ of 
carbon bisnlphide vaponr a t  different temperatures calculated by this 
formula agree well to the  third decimal place with the values given by 
Hirn. The function p = 0 when T = 0, and then increases until the 
critical temperature i R  reached, when T = a/b, after which i t  decreases 
indefinitely, and has no further physical significance. Similarly 8 is 
infinite when 1' = 0, and decreases to  a minimum at the critical tem- 
perature, when T = a'/b'. For the same vapour, therefore a/b = 
a'/b'. 

Zeuner's equation, prr = constant, where n is a constant such that 
a = nur and b = nb', may bc a t  once deduced from the above two 
equations. W. J. P. 

The Freezing Points of Aqueous Solutions of Boric Acid and 
Mlannitol. By G. MAGNAXISI (Gozzetta, 21, i i ,  134--141).-A Rtudy 
of the electrical conductivities of aqueous solutions of boric acid ant1 
mannitol has already enabled the m t h o r  to determine the composition 
OP the compound of the  two substances which exists in solutioii 
(Abstr., 1890, 1357) ; 110 cluc was, however, obtained to  the amount 
of the compound produced. 

F. S. K. 

a 
T 

'r 
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An investigation of the solutions by the cryoscopic method shows 
that the number of molecules existing in an aqueous solution contain- 
ing both boric acid and mannitol is abont 5.4 per cent. less than it 
would be if no combination occurred, the cryoscopic constant of the 
solvent for water (16.5) being diminished by 5.4 per cent. in solutions 
containing bot,h constituentq whilst for solutions only containing one 
of the substances, the constant is considerably increased in value. 

The author has also determined the electrical conductivity at  differ- 
ent temperatures (20-50") of solutions containing boric acid and 
mannitol in  varying proportions, and finds that the conductivity 
decreases b r  about 6 per cent., with a rise of temperature of 30" 
(20-50"); the rate of decrease is almost tlie same for differently 
constituted solutionP. The author considem that this abnormal 
change in the condcctivity of such solutions is only apparent, the 
diminution in conductivity with rise of temperature being clue to 
increased hydrolytic dissociation. The true temperature coefficient of 
the electrical conductivity is, therefore, most probably positive. As 
a rise in temperature causes a decrease in the amount of the com- 
pound of boric acid and mannitol in the solution, the formation of 
ihis substance is probably accompanied by development of heat. 

W. J. P. 
The New Theories of Solution. By J. WALKER (PhiZ. Mug. [5], 

32, 355-365) .-This paper contains a reply to some of the objections 
advanced by Pickering against the theories of osmotic pressure and 
of electrolytic dissociation. The author doubts if Pickering's deter- 
mhations of the freezing point of sulphuric acid solutions (Trans., 
1890, 331) have the degree of accuracy claimed for  them, and gives 
an example t o  shorn that the " potential dissociation " advocated by 
Lodge is insufficient to explain tlie known facts of electrolysis. 

Change of Volume on Dissolution. By J. A. WAKKLTN, W. 
JOHNSTONE, and W. J. COOPER (P7i,iZ. J h g .  [ 5 ] ,  32,473-477).--Wheii 
R solid dissolves in water, one of three things may happen with 
respect to the volume. The volume of t,he solution may be equal to 
the sum of the volumes of the dissolved substance and the water, or 
i t  may be greater, or it may be less, as is usual. When there is con- 
traction, the authors measure i t  by the weight of water, which, instead 
of overflowing from a vessel of 100 C.C. capacity filled with water, is 
retained when 1 gram of salt dissolves so as to give 100 C.C. of 
solution. In  the case of 
mgar there is no condensate, as there is no change of volume. With 
some ammonium salts there is expansion, and the condensa,te is cou- 
sequeiitly negative. The authors state that, " i n  the case of very 
many salts, the condensate bears an atomic relation to the gram of 
salt which occasions i t  " (compare Sbstr., 1891, 1412). 

Mutual Solubility of Salts in Water. By J. E. TREVOR (Phi,?. 
lllug. [ . 5 ] ,  32, 75-78).-With reference t o  Nicol's paper under the 
above title (this vol., p. 8 ) ,  the author draws attention to the fact that 
the problem therein discussed h a s  received a theoretical solution, with 
experimental confirmation f o r  many cases, from the work of Nernst, 

J. W. 

This constant they term the " condensate." 

J. W. 

Noyes, and himself. J. w. 
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Solubility of Mixed Crystals, especially of two Isomorphous 
Substances. By H. W. B. ROOZEROOM ( Z e d .  yhysikab. Chenz., 8, 
504-530) .-According to the rules laid down by Gibbs for equilibrium 
between three phases, two of which are solid salls and the other their 
solution, the composition of the saturated solution at  constant tem- 
perature will be dependent on the pressure. Experiment up to the 
present has confirmed the above for a number of solutions of mixed 
salts, but there are a number of exceptions where the salts taken are 
capable of forming a double salt or an isomorphous mixture, The 
exception has been shown to be only an apparent one in the case of 
double salts by the author’s investigation of the behaviour of 
astracanite (Abstr., 1888, 1164). Riidorff’s researches on the solu- 
bility of mixtures of isomorphous salts have, however, placed it 
beyond doubt that the composition of their solution is variable, and 
not constant, for constant pressure, even when excess of both salts is 
present. The explanation of this behaviour must be sought in the fact 
that the isomorphous salts combine with one another to form homo- 
geneous mixed crystals, the equilibrium coiiditions being thus altered. 
This difference between isomorphous and other mixed salts is of im- 
portance, as it is evident that the solubility of mixed salts becomes a 
criterion of their isomorphism, but, before this property can be made 
any extensive use of, it will be necessary to establish the conditions of 
equilibrium existing between isomorphous mixtures and their solutions. 

If, with Van’t Hoff (Abstr., 1890, 1044), we regard isomorphous 
mixtures as solid solntions, the dissolution of the mixed crystals may 
be compared with the evaporation of a liquid made up  of two com- 
ponents, both of which are volatile. Osmotic pressure then takes the 
place of vapour pressure, and, in place of the concentration of the 
liquid solution, that of the solid solution must be taken. I f  there are 
N molecules cf the one salt, and n molecules of the second with 
osmotic pressurep, in the solid solution, then we get, as the expres- 
sion €or the law of Henry, kp = n / ( N  + n), or, since saturation is 
complete when the osmotic pressure of the solid is equal to that of the 
solution, if the second salt is present in the solid in the molecular pro- 
portion x per cent., and if  in the saturated solution the concentration 
is represented by c2 molecules, then l i c 2  = z. This, of course, assumes 
the absence of electrolytic dissociation. It also assumes the identity of 
the solid and liquid molecule, but i f  this is not the case, and *n of the 
latter combine to form one of the former, the formula becomes 

kcz = 2’1. 
If x becomes smaller during solution and greater during the separa- 

tion of the mixed crystals, the solution will be richer in the com- 
ponent x than the crystals. Hence, if the osmotic pressure of a 
saturated solution of mixed crystals increases or decreases with 
increasing proportion of one of the components of the mixed crystals, 
the ratio of this component to the other in the solution will in the 
one case be greater, and in the other less, than in the mixed cryfitals. 
This enables a distinction to be made of the possible cases during 
eolution or crystallisation of mixed crystds. 

If the mixed crystals are miscible in  all proportions, three casts 

1 - 
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are possible. The osmotic pressure of the saturated solution is 8 
continuous function of the concentration, and may either incl-ease 
continuously wit.h the concentration, it may increase to  a maxi- 
mum and then fall, or it may fall to a minimum and then rise. In 
tlie first case, on evaporation of a solution of the two constituents, the 
crystals separating out would contain increasing quantities of that 
component the saturated solution of which had the greatest osmotic 
pressure, until at  length nothing but a solution of this component was 
left. In  the second caRe, the crystals would be of varying composition, 
until a point is reached corresponding with the maximum, when the 
composition of the crystals would be the same as that of the solution. 
The third case would be similar in character to the second. 

If the mixed crystals are not miscible in all proportions, the 
osmotic pressure is no longer a continuous function of the concentra- 
tion. The curve for the pressure as a function of the concentration 
will then be represented for a certain portion of its length by a 
straight line, parallel to the abscism axis, and terminating at  one end 
with a certain limiting value of the concentration of the one constitu- 
ent, and at the other end with a certain limiting value of the other 
constituent in the mixed crystals. Prom these end points to the 
points representing the pressures of the saturated solutions of the 
pure component8, the curve may take various forms. Some of these 
are considered by the author, and he points out that isodimorphous 
mixtures probably all give a discontinuous curve of the above form. 

H. C. 
Solubility of Mixed Crystals of Potassium and Thallium 

Chlorates. By H. W. 13. ROOZEBOON (Zeit. physiknl, Clzem., 8, 
5.71-535).-The author has determined the solubility of mixtures of 
potassium and thallium chlorates i n  varying proportions. He finds 
that these salts present one of the cases considered in a former paper 
(preceding abstract) of mixed crystals which are not miscible in all 
proportions, and obtains results which generally confirm his theoreti- 
cal conclusions. H. C. 

Affinity Coefficients of Organic Acids and their Relation to 
Chemical Constitution. By P. WALDEN (Zed. physiknl. Chem., 8 ,  
433--503) .-The author has determined the affinity coefficients of a 
large number of dicarboxylic acids from the conductivities of theii- 
aqueous solutions (see Ostwald, Abstr., 1889, €418). The values ob- 
tained f o r  K = lOOk are given in the following tables :- 

I. MALONTC ACID AND ITS DEB~VATITES. 
Dimethylmalonic acid. . . 
Methylmatonic acid. . . . . 
Isobutylmalonic acid. . . . 
Butylmalonic acid . . . . . . 
Propylmalonic acid. . . . . 
Isopropylmalonic acid. . . 
Ethylmalonic acid . . . . . . 
Benxylmalonic acid . . . . . 
Ally lm alonic acid. . . . . . . 

0.076 
0-086 
0.090 
0-103 
0-112 
0.127 
0.127 
0.151 
0.154 

Ethylmethylmalonic acid 
Malonic acid . , . . . . . . . . 
Diet,hylrnnlonic acid . . . . 
Diallylmalonic acid . . . . . 
Benzy let hylmalonic acid. 
Dibe~zylmalonic acid . . . 
Chloromalonic acid.. . . . . 
Benzyltartronic acid . . . . 

0.161 
0.163 
0.74 
0.76 
1-48 
4.1 
4.0 
0-55 
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Sncciiiic acid. . . . . . . . . . 0.0068 
Isopropylsuccinic acid. . 0.0075 
Ethylsuccinic acid. . . . . 0.008-5 
Methylsuccinic acid. . . . 0.0086 

26 7 

Isobixtylsiiccinic acid. . 0.008822 
Propylsnccinic acid . . . 0.00886 
Benzylsuccinic acid I . . 0.0091 
Allylsuccirlic acid. . . . . 0.109 

Trimethylsiiccinic acid . 0.0307 
Benz yldimeth ylsuccin ic 

acid ..... . .  ...... .. 0.0455 

A ntidime thylsiiccinic 
acid . . . . . . . . . . . . . . . 

Paradimethylsuccinic 
acid . . . . . . . . . . . . . . . 

u-E t,hylme thyls u ccinic 
acid. . . . . . . . . . . . . . . . 

Pare t h ylme thylsnccinic 
acid . . . . . . . . . . . . . . . 

Paradiet hylsucciiiic acid 
Antidiethylsuccinic acid 
Diethylsuccinic acid ( 3 )  
Parallylethylsnccinic acid 
p-Allylethylsuccinic acid 
p-Phenylmethylsnccinic 

acid . . . . . . . . . . . . . . . 
Pnraphenylmethylsncci- 

nic acid . . . . . . . . . . . 

PropyldimetliSlsuccinic 

Ethyldimethylsuccinic 
acid .......... .. .. .. 
acid . .. .. .. ........ 

0.0551 

0.0556 

0.0123 

0.0191 

0.0201 

0,0207 
0,0245 
0,0343 
0-0386 
0.0269 
0.0359 

0.0233 

0.0372, 

Paraben z ylmethylsucci - 
iiic acid . . . . . . . . . . . . 

p-Benzyliiiet h ylsuccinic 
acid . . . . . . . . . . . . . . . 

Pai.abeiizyletliylsuccinic 
acid. . . . . . . . . . . . . . . . 

~~-Benzylethylsnccinic 
acid . .... I ....... .. 

ParadiphcnSlsnccinic 
acid . . . . . . . . . . . . . . . 

Ant id iphcny lsuccinic 
acid . . . . . . . . . . . . . . . 

Antidilly droxysuccinic 
(inactive tartaric) acid 

Parscli hydroxysnccinic 
(tartaric) acid . . . . . . 

Dextrotnrtaric acid . . . 
Laxotartaric acid.. . . . . 

0.0210 

0.0247 

0.02Ci2 

0.0414 

0-0200 

0.026 

0.060 

0.097 
0.097 
0.097 

111. GLUTAIZIC AXI) PI~IIELIC ACIDS ASD THEIR DERIVATIVES. 
Glutaric acid.. . . . . . . . 
cc-Methylglut.ayic acid . 
Paradimethylglutark 

acid . . . . . . . . . . . . . . 
Antidimethylglutaric 

acid . . . . . . . . . . . . . . 
Bfetapropylrnethylglut- 

aric acid . . . . . . . . . . 
Paradiethylglutaric acid 
Mete thylmethylglut - 

wic acid . . . . . . . . . . 
13-Methylglutaric acid . 
Parethylmethylghtaric 

acid . . . . . . . . . . . . . . 

0.00475 
0.0052 

0.0055 

0.0055 

0-0054 
0.0055 

0-0056 
0.0059 

0.0059 

Benzylmethyl glutaric 

Pimelic acid : 
From suberone, Schor- 

lemmei.. . . . . . . . . . . . 
From castor-oil, Hell.. OmO0348 
From pentanetetracarb- 

oxylic acid, Perkin.. 0.00345 
Of unknown origin, Ost- 

wald.. . . . . . . . . . . . 0.00357 
p-Pimelic acid, Arth.. . 0.00420 
Pirnelic acid from smy- 

acid .. .. .. .. .... .. 0.0059 

0.0032 

lene bromide : 
(a )  Bauer ...... .. 0.0097 
( b . )  Hell . . . . . . . . . 0.0091 I Perapropylmethylglut- 

aric acid . . . . . . . . . . OmO059 
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IV. UNSATL'RATEII D ~ B M C  ACIDS. 

Methylitaconic acid.. .. 0.0095 
Ethylmethylrnale'ic an- 

Pyrocinchonic anhydride 0.0108 
1 taconic acid .......... 0.0120 
Benzylglutaconic acid. . 0.0153 
Glutaconic acid ....... 0.0183 
Mesaconic acid ........ 0.0794 

hydridc ............ 0.0097 

Fumaric acid .......... 0.093 
Methylmesaconic acid. .. 0.094 
Ethylmesaconic acid .... 0.093 
Isopropylmesaconic acid . 0.093 
Methylcitraconic acid. ... 0.238 
Citraconic acid ......... 0.340 
Mnle'ic acid ............ 1-17 

It will be seen that, with the exception of dimethylmalonic 
acid, all the di-substitn tion compounds of inalonic acid have higher 
affinity coefficients than malonic acid itself. The mono-alkyl deriva- 
tives, on the other hand, have smaller coefficients than the parent 
acid. In the cases of succinic acid, the mono-alkyl derivatives are 
better conductors than the free acid, the di-derivatives better than 
the mono-derivatives, and the tri-derivatives better than the di- 
derivatives. When succiiiic anhydride is dissolved in cold water, the  
electrolyte obtained is identical with ordinary succinic acid, and 
no evidence of the existence of a second snccinic acid is obtained. 
The author points out that  the antidihydroxy-, antidimethyl-, and 
u-ethylmethyl-succinic acids have smaller coefficients than the corre- 
sponding para-acids. It would, therefore, appear possible, although 
in opposition to the accepted view, that the first contain the  malei'noi'd, 
and the second the fumaro'id, grouping. 

Chemical Action at a Distance. By W. OSTWALD (PAiZ. llILtg. 
[ 5 ] ,  32, 145--156).-A short glass tube of about 2 cm. diameter, 
closed below with parchment paper, is introduced into a small beaker. 
Both these vessels are filled with a solution of potassium sulphate, 
-are being taken that the level of the liquid i n  the tube is higher t h m  
the level in the beaker. A rod of pure zinc is dipped into the solution 
in  the tube, and connected electrically with a piece of platinum wire, 
which reaches to the bottom of the beaker. A few drops of it solution 
of sulphuric acid specifically heavier than the potassium sulphate 
solution are then carefully brought with a pipette upon the bottom 
of the outer vessel, so as not to come into contact with the parchment 
diaphragm. Hydrogen is a t  once evolved on the platinurn, and R 

subsequent investigation of the solution in the inner vessel shows that 
a quantity of zinc has dissolved in  the potassium sulphate solution as 
zinc sulphate. Such an  action as this, where the specific solvetrt for 
a metal (here zinc) is applied at a place where it can have no direct 
action and yet exerts its solvent power, is termed by the author a 
chemical action a t  a distance. Many instances of similar phenomena 
are given. F o r  example, gold may be dissolved in a solution of com- 
mon salt, by bringing the platinum with which it is connected into 
contact with a salt solution saturated with chlorine. Again, if two 
makers-one containing a solution of ferrous chloride, the other a 
solution of common salt saturated with chlorine or bromine-are 
connected by means of a siphon filled with salt solution and closed at 

H. C. 
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both ends with parchment paper, then on introducing platinum 
electrodes into the beakers and coniiecting them through a galvanad 
meter, a current is at owe indicated, and the ferrous chloride becomes 
oxidised to  ferric chloride in the neighbourhood of the electrode, as 
may be shown by the previous addition of a little potassium thiocyanate 
solution. 

All such reactions receive a ready explanation from the theory of 
electrolytic dissociation, the author laying emphasis on the fact that 
the description of many of the experiments made by him waR com- 
pletely worked out at  his writing table, on the basis of this theory, 
before he had Been any of the phenomena in question ; and that after 
the experiments had been performed, nothing in the description 
required to be altered. 

Chemical Action at a Distance. By S. U. PICKERING (Phil .  
*Wag. [5], 32, 478).-The author holds that a simple explanation of 
Ostwald's experiments (see preceding abstract) may be obtained 
without having recourse to the theory of free ions in solution, and that, 
therefore, these experiments cannot be accepted as proofs of this theory. 

By 0. LEHMAYN (Zeit. pkysikal. 
Chem., 8,  543-553) .-Senarmonti discovered that salt crystals may 
be coloured by certain organic dyes without any change in the form 
or homogeneity of the crystal. The author has on former occasions 
made similar observations with other inorganic and organic com- 
pounds, and in order to ascertain something more with reference to 
the conditions under which this phenomenoii takes place, has now 
made a large number of experiments on the artificial coloration 
of crystals. The crystals made use of were those of certain organic 
acids, such as succinic, protocatechuic, and phthalic acids, and 
theee were coloured by means of different organic dyes. The author 
summarises his results as follows :- 

The crystals always become darker in colour than the solution from 
which they separate. They are usually observed to be surrounded by 
a lighter coloured, or even quite colourless, layer, the colouring 
matter being deposited with such rapidity upon the growing crystal 
that the slow diffusion of the dye from the more distant parts of the 
solution is not sufficient to  make up for the decreasing concentration 
in the neighbourhood of t,he crystal. 

The colouring of' the crystals is in nearly all cases dichroic, a proof 
that the colouring matter actually enters in some way into the struc- 
txre of the crystal. The remarkable rule is observed that only one 
of the two rays produced by double refraction is coloured, whilst the 
other appears to be perfectly white, the colonrless ray being always 
the one which has undergone the least refraction. 

If two colouring matters are present in the solution, the presence 
of the one often hinders the absorption of the other. In some cases, 
however, the reverse takes place, and a colouring matter which alone 
would not be absorbed may become so when some second colouring 
matter is added. Change of the solvent, or the addition of other solid 
or liquid foreign matter, msy act in a similar manner. 

J. W. 

s. u. P. 
Artificial Colouring of Crystals. 

VOL. LXII. 2c 
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Different crystals are only capable of taking up certain organic 
dyes, so that two compounds of perfectly similar appearance may be 
capable of combining the one only with one, and the second only with 
some other dye. This fact may obviously be made available in dis- 
tinguishing crystals one from another. It may also perhaps be 
applicable for the purification of certain dye stuffs. 

Rapid Weighing on Precision Balances by means of a Scale 
read by a Microscope. By A. COLLOT ( B d .  SOC. Chim. [3], 6, 
98--100).-The needle of B balance carries a scale illuminated from 
behind the balance, and viewed by a small microscope containing a, scale 
in the focal plane of the eye-piece. The centre of gravity of the beam 
may be lowered considerably, and t h u s  the rapidity of oscillation of 
the beam increased materially by the aid of this device. The value 
of each division of the scale carried by the needle being known 
in centigrams and milligrams, the position of rest of the indicator is 
ascertained by the method of oscillations, and from its deviation from 
the central point the weight t o  be added t.0 that in the pan is known. 
With a little care, weighings only take one-fourth or one-fifth as 
long by this method as they usually do. 

A Siphon for Hot Liquids or for those Evolving Gases or 
Vapours. By 5. C. ESSPI’EIE (Bull. SOC. Chim. [3], 6, 19-21).- 
Between the t w o  arms of the siphon 5 yeservoir is interposed ; this is 
filled with some of the liquid to  be siphoned, and hermetically closed. 
When the long arm of the siphon is opened, the fall of the liquid de- 
termines a diminution in the pressure of the reservoir, and a continuous 
flow results. T. G. N. 

H. C. 

W. T. 
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